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DETAILED ACTION 
Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Drawings 

The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(4) because 
reference characters "PI" and "P2" have been used to designate both a current source P1,P2 
controlled by the output of differential amplifier OPl (i.e. see Fig. 6) and a current mirror P1,P2 
within a differential amphfier (i.e. see Fig. 2). "NP2r' is shown as a base-emitter connected PNP 
transistor in Fig. 3, and as a base-collector connected NPN transistor within Fig. 6. PNl 1-PNln 
of Fig. 3 do not correspond to PNl 1-PNln of Fig. 5. For example, PNl 1 of Fig. 3 is a base- 
emitter connected transistor, and PNl 1 of Fig. 5 is a base-collector connected transistor. PNl 2 
and PNln of Fig 3 are both diode connected NPN transistors, wherein PN12 and PNln of Fig 5 
are PNP transistors, and they are not diode connected. Therefore, corrected drawing sheets in 
compliance with 37 CFR 1 . 121(d) are required in reply to the Office action to avoid 
abandonment of the appUcation. Any amended replacement drawing sheet should include all of 
the figures appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. Each drawing sheet submitted after the filing date of an application must be labeled in 
the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1 . 121(d). If 
the changes are not accepted by the examiner, the appUcant will be notified and informed of any 
required corrective action in the next Office action. The objection to the drawings will not be 
held in abeyance. 
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The drawings are also objected to because some reference designators and connections 
within Fig. 3 are believed to be incorrect. For example, if Fig. 3 supposedly comprises only 
NPN transistors, why are PNl 1 and NP21 both shown as PNP transistors? Also, the bases of 
those two transistors are beheved to be connected incorrectly. A diode connected bipolar 
transistor typically has its base coupled to its collector, not a base to emitter connection. If the 
applicant believes Fig. 3 is shown correctly, a detailed description of its operation is requested, 
especially with respect to PNl 1 and NP21 . The labeling of transistors PNl 1-PNln in Fig. 3 is 
believed to be incorrect. Shouldn't they be identified as NPl 1, NP12, and NPln to correspond 
with how the other NPN transistors within Figs. 2, 3, and 6 are shown/labeled? Corrected 
drawing sheets in compliance with 37 CFR 1. 121(d) are required in reply to the Office action to 
avoid abandonment of the application. Any amended replacement drawing sheet should include 
all of the figures appearing on the immediate prior version of the sheet, even if only one figure is 
being amended. The figure or figure number of an amended drawing should not be labeled as 
"amended." If a drawing figure is to be canceled, the appropriate figure must be removed fi-om 
the replacement sheet, and where necessary, the remaining figures must be renumbered and 
appropriate changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering of the 
remaining figures. Each drawing sheet submitted after the filing date of an application must be 
labeled in the top margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 
1 . 121(d). If the changes are not accepted by the examiner, the appHcant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 
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Specification 

The applicant is reminded of the proper content of an abstract of the disclosure. 

The abstract should not refer to purported merits or speculative applications of the 
invention and should not compare the invention with the prior art. In this case, it is suggested the 
sentence "This eliminates. . . as required in the prior art ." be reworded, or at least the phrase "as 
required in the prior art" be deleted. 

The language of the abstract should avoid using phrases which can be implied, such as, 
"The disclosure concerns," "The disclosure defined by this invention," "The disclosure 
describes," etc. For example, "the present invention" cited on the first and thirteenth line of the 
abstract is not necessary. One of ordinary skill in the art would already understand the abstract 
should be describing the claimed invention. 

The abstract of the disclosure is objected to because the terms within the equations are 
not clearly identified. For example, what does "VBEln" actually refer to? Also, what does "n" 
itself refer to (e.g. an integer or constant)? Corrections and/or clarifications are required. See 
MPEP § 608.01(b). 

The disclosure is objected to because of the following informalities: The description on 
lines 6-9 of page 3 is misleading because it is not understood how the NPN transistors are 
connected to the input terminals "via diodes." Using the appUcant's own Prior Art Fig. 6 as an 
example, where are the diodes between NPln and OPl, and between NP2n and OPl? Page 3, 
line 13 "the both" should be -both— to improve word flow. Page 5, lines 7-8 "each having a 
larger emitter area than the first bipolar transistor" needs clarification. For example, if the fu*st 
bipolar transistors can be of different areas, which one would be considered "the fu"st bipolar 
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transistor", or does "than the first bipolar transistor" actually mean -than each of the first 
bipolar transistors--? The following sections also have the same larger area type problem as 
described above: page 5, line 27 - page 6, line 1; and on pages 6 (lines 23-24); 8 (line 7); 9 (line 
13); 10 (line 21); 14 (line 13); and 17 (line 6). Page 9, line 14 "an collector" should be -a 
collector-. It is believed "corresponding power source" on line 26 of page 9 should actually be 
—corresponding current source—. Otherwise, "power source" needs to be clarified. Appropriate 
corrections and/or clarifications are required. 

Claim Objections 

Claims 4-7, and 9-10, are objected to because of the following informalities: Other than 
the use of "a" versus "an", lines 11-12 and 13-15 of claim 4 both recite "a(n) collector of each of 
the group of second pnp transistors being grounded,". Therefore, it is suggested the "an 
collector. . . being grounded," on lines 1 1-12 be deleted to remove the redundant type phrase. 
Claim 5, line 20 "n-th the group" should be -n-th of the group- to improve word flow. Claims 
6 and 9 carry over the objection fi-om claim 4 when they depend on that claim. Claim 7, line 1 1 
"an" should be —a- to improve word flow. It is suggested "a" be deleted from line 1 1 of claim 9 
to improve word flow, and to correspond to its "first and second input terminals" phrase. Similar 
to claim 9 (line 1 1) above, it is suggested "a" be deleted from line 7 of claim 10, and from line 
12 of claim 1 1, to correspond to its "first and second input terminals" phrase. Claim 1 1, lines 24 
and 34 should have —transistors— instead of "transistor" to ensure consistent labehng throughout 
the claim. Dependent claims carry over any objection(s) from any claim(s) upon which they 
depend. Appropriate corrections are required. 
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Claim Rejections - 35 USC§112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 1-1 1 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which the apphcant 
regards as the invention. The phrase "a larger emitter area than the first bipolar transistor" in 
claims 1 (lines 5-6), and 3 (lines 5-6); the phrase "a larger emitter area than the first pnp 
transistor" in claims 4 (lines 10-11) and 7 (lines 10-11); and the phrase "a larger emitter area 
than the first npn transistor" in claims 5 (Unes 10-11) and 8 (lines 10-1 1) are confusing. Nothing 
within the claims indicate if each of the first transistors have the same emitter area or not. 
Therefore, which first transistor does "the first. . .transistor" refer to within each of claims 1, 3-5, 
and 7-8? For example, is it the first transistor with the largest, or the smallest, emitter area, or 
does each second transistor have a larger emitter area than the total combined areas of the first 
bipolar transistors? Claim 4, lines 30-33 appear to be an inconplete thought. For example, how 
are the emitters and input terminals related with one another? It is suggested —is connected— be 
added after "transistors" on each of lines 3 1 and 32 to make the Umitations meaningful. Similar 
to claim 4 above, claim 5, Unes 28-31 also appear to be an incomplete thought. For example, 
how are the collectors and input terminals related with one another? It is suggested —is 
connected— be added after "transistors" on each of lines 30 and 3 1 to make the limitations 
meaningful. Claim 7, lines 25-26 has no clear relationship between the emitter and the input 
terminal. Therefore, it is suggested —is connected- be added after "transistors" on line 26 to 
clarify the recited hmitation. It is not clear how "a current source" of claim 9 (line 9) relates to 
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the "current sources" recited within claims 4 (line 19) or 5 (Une 18). Similarly, it is not clear 
how "a current source" on Une 5 of each of claims 10 and 1 1 relates to the "current sources" of 
claim 7 (line 16) or "a current source" of claim 8 (line 17). The use of "fu"st npn transistor" 
(lines 3, 10-11, 14, 16, 19, 23-24, 27), "group of first npn transistors" (Unes 7, 21-22, 25, 26, 28- 
29), "first npn transistors" (line 8), "second npn transistor" (Unes 4, 15, 18, 20, 34), "group of 
second npn transistors" (lines 8-9, 31-32, 35, 36, and 39), and "second npn transistors" (lines 9 
and 37) in claim 1 1 are confusing. It is suggested the transistors be more clearly identified with 
labels that distinguish between the various first/second npn transistors. Related to the above 
problem, it is not clearly understood how "a group of first npn transistors", "first npn 
transistors", "a group of second npn transistors", and "second transistors" in claim 1 1 (lines 7-9) 
relate to "a group of first npn transistors", "first npn transistors", "a group of second npn 
transistors", and "second npn transistors" already recited within claim 8 (lines 2, 3, 9, and 9-10, 
respectively). For example, what actually distinguishes the groups (and the npn transistors) of 
claim 1 1 from the groups (and the npn transistors) of claim 8? 

Claim 4 recites the hmitation "the corresponding power source" in lines 26-27. There is 
insufficient antecedent basis for this hmitation in the claim. 

Each of claims 6 and 9 recites the limitation "said differential voltage generating means" 
in lines 2-3 with insufficient antecedent basis for this limitation in each claim. 

Claim 7 recites the limitation "the corresponding power source" in Knes 23-24. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim 10 is rejected under 35 U.S.C. 1 12, second paragraph, as being incomplete for 
omitting essential structural cooperative relationships of elements, such omission amounting to a 
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gap between the necessary structural connections. See MPEP § 2172.01. The omitted structural 
cooperative relationships are: How do the first and second input terminals of the differential pair 
of claim 10 relate to first/second input terminals of the current control means recited within each 
of claims 7 and 8? 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed pubhcation in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

In so far as being understood, claims 1-3, and 7-8 are rejected under 35 U.S.C. 102(b) as 
being anticipated by the applicant's own Prior Art (Fig. 5 or 6). Fig. 6 shows a constant voltage 
generating circuit (e.g. as disclosed on page 4, lines 6-7) comprising a group of first bipolar 
transistors NP21-NP2n including n first bipolar transistors NP21-NP2n; a group of second 
bipolar transistors NPl 1-NPln including n second bipolar transistors NPl 1-NPln, each having a 
larger emitter area than any one of the first bipolar transistors NP21-NP2n (e.g. each second 
bipolar transistor has an emitter area N times the emitter area of each first bipolar transistor); 
differential voltage generating means OPl generates a differential voltage (appUed to the gates of 
PI and P2) effectively corresponding to a voltage equal to the sum of base emitter voltages of the 
n first bipolar transistors NP21-NP2n and a sum of the base emitter voltages of the n second 
bipolar transistors NPl 1-NPln; and voltage an5)lification adding means P1,P2,R1,R2 ampUfies 
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the differential voltage and adds the anqjlified voltage to the base emitter voltage of NPln, one 
of the second bipolar transistors, to output constant voltage VOUT independent of temperature. 
[Note: the sum of the base emitter voltages of NPl 1-NPln is found at the collector of NPln, 
wherein the added voltage to that sum corresponds to the voltage drop across resistor Rl.] This 
anticipates claim 1. Differential voltage generating means OPl includes differential amplifier 
OPl . One of ordinary skill in the art understands that a differential amplifier has its own 
inherent offset vokage, and an input equivalent with a primary tenperature characteristic (e.g. at 
a normal operating temperature). Therefore, claim 2 is also anticipated. Since claim 3 
corresponds to the limitations recited within claim 2, which depends on claim 1, claim 3 is 
anticipated for the same reasoning as appHed to claims 1-2 described above. The appUcant's 
own Prior Art Fig. 5 shows a constant voltage generating circuit comprising a group of first pnp 
transistors PN21-PN2n including n first pnp transistors PN21-PN2n, a collector of each being 
grounded, a base of the first (PN21) of the first pnp transistors being grounded, a base of the k-th 
being connected to an emitter of a (k-l)-th of the first pnp transistors; a group of second pnp 
transistors PNl 1-PNln including n second pnp transistors PNl 1-PNln each having a larger 
emitter area (i.e. N times) the emitter area of any one of the first pnp transistors, a collector of 
each second pnp transistor being grounded, a base of a first (PNl 1) of the second pnp transistors 
being grounded, and a base of the k-th being connected to an emitter of the (k-l)-th of the second 
pnp transistors; current sources PI 1, PI 2, P2n, P22, and P21 connected to respective emitters of 
second pnp transistors PNl 1, PNl 2, and first pnp transistors PN2n, PN22, and PN21; the n-th 
(PNln) of the group of second pnp transistors is coupled to its corresponding current source Pin 
through series coupled resistors R2,R1; current control means OPl has first input terminal of 
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differential amplifier OPl connected to the emitter of the n-th (PN2n) transistor of the first pnp 
transistors, and second input terminal of differential amplifier OPl connected to the 
connection point between the two resistors R1,R2. Current control means OPl controls the 
currents of the current sources by outputting a control signal Due to the feedback connections 
of OPl, one of ordinary skill in the art would understand the potentials at the first and second 
input terminals would be the same. Also, since each differential amplifier is understood to have 
its own inherent offset voltage, and an input equivalent having a primary temperature 
characteristic as previously described, claim 7 is anticipated. Referring back to the applicant's 
own Prior Art Fig. 6, the constant voltage generating circuit comprises a group of first npn 
transistors NP21-NP2n including n first npn transistors NP21-NP2n, a base and collector of each 
being connected together, an emitter of first NP21 being grounded, and an emitter of a k-th first 
npn transistor being connected to the collector of a (k-l)-th of the first npn transistors; a group of 
second npn transistors NPl 1-NPln including n second npn transistors NPl 1-NPln, a base and 
collector of each being connected together, an emitter of first NPl 1 being grounded, and an 
emitter of a k-th second npn transistor being connected to the collector of a (k-l)-th of the second 
npn transistors; current source P1,P2, connected to the collector of the n-th transistor (NP2n) of 
the first npn transistors, suppUes current to each of the groups, wherein two resistors R1,R2 are 
connected in series between current source P1,P2 and n-th NPln of the second npn transistor; 
and current control means OPl comprises first input terminal of differential amplifier OPl 
connected to the n-th transistor (NP2n) of the first npn transistors, and a second input terminal 

of differential amplifier connected to the connection point between series connected resistors 
R1,R2. Due to the feedback connections of OPl, one of ordinary skill in the art would 
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understand the potentials at the first and second input terminals would be the same. Also, since 
each differential ampHfier has its own inherent offset voltage, and an input equivalent having a 
primary temperature characteristic as previously described, claim 8 is anticipated. 

In so far as being understood, claims 1-3 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Coady. Fig. 3 shows a constant voltage generating circuit (e.g. a bandgap voltage 
generator) comprising a group of first bipolar transistors Q1-Q2 including n first bipolar 
transistors Q1-Q2; a group of second bipolar transistors Q3-Q4 including n second bipolar 
transistors Q3-Q4 each having an emitter area n times larger than any one of the first bipolar 
transistors Q1-Q2; differential voltage generating means Q5-Q7,R10-R12,A1 generates 
differential voltage VBG effectively corresponding to a voltage equal to the sum of base emitter 
voltages of the n first bipolar transistors Q1-Q2 and a sum of the base emitter voltages of the n 
second bipolar transistors Q3-Q4; and voltage amplification adding means R1-R3 that effectively 
amplifies the differential voltage and adds the anplified voltage to the base emitter voltage of 
Q4, one of the second bipolar fransistors, to output constant voltage VBG independent of 
temperature. [Note: the base emitter voltages of Q3-Q4 are summed at the collector of Q3, 
wherein the added voltage corresponds to the voltage drop across resistor Rl .] This anticipates 
claim 1. Differential voltage generating means Q5-Q7,R10-R12,A1 includes differential 
anplifier (e.g. Q5-Q7,R10-R12, or Al, or Q5-Q7,R10-R12,A1), and one of ordinary skill in the 
art understands each differential amplifier has its own inherent offset voltage, and an input 
equivalent with a primary temperature characteristic (e.g. at a normal operating temperature), 
thus anticipating claim 2. Since claim 3 corresponds to the hmitations recited within claim 2, 
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which depends on claim 1, claim 3 is also anticipated for the same reasoning as applied to claims 
1-2 described above. 

Allowable Subject Matter 

Claims 4 and 5 would be allowable if rewritten or amended to overcome the rejection(s) 
under 35 U.S.C. 1 12, 2nd paragraph, set forth in this Office action. There is presently no 
motivation to modify or combine any prior art reference to ensure the constant voltage 
generating circuit includes the specific relationships between the two resistors, the first of the 
group of second pnp transistors, and the second of the group of second pnp transistors (e.g. see 
Rl, R2, PNl 1, and PN12 of the appUcant's own Fig. 1 (corresponding to the claim 4 Hmitations) 
or Fig. 3 (corresponding to the claim 5 hmitations)). 

Also, claims 6 and 9 would be allowable if rewritten to overcome the rejection(s) under 
35 U.S.C. 1 12, 2nd paragraph, set forth in this Office action and to include all of the limitations 
of the base claim and any intervening claims. Each of claims 6 and 9 depend on "claim 4 or 5", 
which have allowable subject matter as described above. 

Claims 10 and 1 1 would also be allowable if rewritten to overcome the rejection(s) under 
35 U.S.C. 1 12, 2nd paragraph, set forth in this Office action and to include all of the limitations 
of the base claim and any intervening claims. There is presently no strong motivation to modify 
or combine any prior art reference to ensure the first/second npn transistors of the differential 
pair have different emitter areas, wherein it is believed the first/second input terminals of the 
differential pair are coupled to the first/second input terminals, respectively of the current control 
means (see claims 7 and 8). 
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Prior Art 

The other prior art references cited on the accompanying PTO-892 are deemed relevant 
to at least sections of the claimed invention. Fig. 2 of Greaves shows a constant voltage 
generating circuit comprising a group of first pnp transistors 99,98; a group of second pnp 
transistors 68,69; current sources 91-94,61-64 providing current to the emitters of their 
respective pnp transistors; current control means 43-48 for controlling the current; and resistor 
65 coupled to the emitter of first pnp 68 of the second pnp transistors, as well as to the base of 
second pnp 69 of the second pnp transistors. However, there is no strong motivation to add a 
second resistor in series with resistor 65, wherein the connection point of the series resistors 
would be coupled to the base of 69. Sundby shows a constant voltage generating circuit in Fig. 
3A comprising a group of first pnp transistors (not labeled, but shown on the left side of the 
figure); a group of second pnp transistors (not labeled, but shown on the right side of the figure); 
current sources (the four MOS transistors) providing current to the emitters of their respective 
pnp transistors; current control means (the unlabeled differential amplifier) for controlling the 
current; and series coupled resistors R1,R2. However, there is no strong motivation to move the 
series coupled resistors to be coupled to the first pnp transistor within the second pnp transistor 
group, wherein the connection point of the series resistors would be coupled to the base of the 
second pnp transistor within the group of second pnp transistors. 

Note: Although the reference of Coady, used in formal rejections of claims 1-3 described 
previously, shows a differential amplifier with first/second bipolar transistors having different 
emitter areas (e.g. Q5 has area A, and Q6 has area nA), there is no strong motivation to modify 
or combine any prior art reference(s) to ensure a differential amplifier, within the current control 
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means as recited within each of claims 7 and 8, has a second npn transistor with a larger emitter 
area than the first npn transistor as recited within each of claims 10 and 11. It is also noted that 
Fig. 4 of Coady shows a differential amplifier with a differential pair of first/second npn first 
input transistors QlO/Ql 1 that have different emitter areas fi^om one another, and first/second 
groups of second npn transistors Q12/Q13 coupled to the emitter of their respective first input 
transistors. 

The prior art references cited on the IDS submitted Apr 1, 2004 were reviewed and 
considered. Although not used in any formal rejections described above, several of the references 
could have been used with respect to at least claims 1-3: 1) Fig. 2 of Chen et al. closely 
corresponds to the appUcant's own Prior Art Fig. 5. Chen's circuit shows first/second groups of 
first/second bipolar transistors Q148,Q147,Q134/Q143,Q142,Q135; a differential voltage 
generating means OP AMP; and a voltage an^lification adding means (e.g. P195,R137). 2) Fig. 
1 of Japanese document 8-04449 shows a constant voltage generating circuit comprising 
first/second groups of first/second bipolar transistors 1 1/12 (with each transistor within 12 shown 
having an area of Xn); differential voltage generating means OP AMP 14; and voltage 
amplification adding means Ql 1,R1-R2, wherein the voltage dropped across the resistors is 
effectively added to the base emitter voltage drops of 13 to provide constant voltage VO. Of the 
other three references cited: A) Fig. 5 of Holle shows the connection point of series resistors 
R14,R13 being coupled to the base of first transistor Q12c of second group Q12a-Q12c, instead 
of to second transistor Q 12b as recited within some claims. Also, the first and second groups of 
transistors within Holle 's Fig. 5 circuit do not have the same number of transistors as understood 
fi'om the claimed limitations, and the appUcant's disclosure/figures. B) Japanese document 6- 
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043956 does not clearly show two groups of bipolar transistors, wherein the emitter area of the 
second group's transistors is larger than the first group's transistors, C) Fig. 1 of the PCT 
reference shows first group 32 with area a; second group 30 with area 8a; differential Ml- 
M5,M14; and voltage amplification means/current sources M6-M13. However, this reference 
does not clearly show how the amplified voltage is added to the base emitter of one of the second 
group's transistors. 

Any inquiry concerning this communication from the examiner should be directed to 
Terry L. Englund whose telephone number is (571) 272-1743. The examiner can normally be 
reached Monday-Friday from 7 AM to 3 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tim Callahan, can be reached on (571) 272-1740. 

The new central official fax number is (703) 872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (571) 272-1562. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published appUcations 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto. gov . Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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